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GASTRO RETENTIVE DELIVERY SYSTEM 

FIELD OF THE INVENTION 

5 The present invention is directed to pharmaceutical compositions for the manufacture of a 
gastro retentive drag delivery system comprising a pharmaceutical formulation and a 
defined application condition of the same. 

BACKGROUND OF THE INVENTION 

10 For more than 20 years, development of gastric retained dosage forms was attempted 

resulting in only a limited number of promising technologies and products on the market 

Gastric retention of more than 6 hours still poses a considerable challenge to the 
pharmaceutical art. 

15 

Subject of the present invention is the development of a gastro retentive drug delivery 
system providing an extended residence time of the dosage form in the stomach of 
preferably more than 4 hours. Such a system is useful to improve the bioavailability and 
the duration of action of drugs. 

20 

DESCRIPTION OF THE INVENTION 

The invention relates to a gastro retentive drug delivery system enabling a pharmaceutical 
formulation having an extended residence time in the stomach. Typically, the gastric 
emptying time is in lasted state in the range from 0-2 hours and in the fed state from 4-6 
25 hours. Purpose of die present invention is to describe a drug delivery system for to provide 
a pharmaceutical formulation lo stay in the stomach for at leass 4, preferably 6 hours. 

Surprisingly it was found that the sustained release formulations of the present invention 
show stomach residence times of more than 4 hours if taken in fed state. According to the 
30 present : invention such a combination of a pharn ceuti d rmulation and a defined 

} i > heme provides a new dm delivery platform technology with an interesting 
gastro retentive profile for many drugs. 
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The pharmaceutical formulation which is part of gastro retentive drug delivery system 
according to the invention has a defined minimum size and combines retarding, swelling 
and niucoadhesivc properties. According to the invention the formulation comprises either 
one polymer having all three effects or two polymers, one providing the mucoadhesi.ve 
5 property, the other one providing a retarding and swelling effect. Preferably the gastro 
retentive ding delivery system of the me-. ;r invention comprises a gastro retentive tablet 
formulation of a defined minimum size, wherein the matrix comprises at least two water 
swelling polymers and wherein at least one of the at least two polymers is an anionic 
polymer. 

10 

The size of tablet refers to a tablet prior to application by the patient, if not otherwise stated. 

The size of the tablet shall he defined according to the 3 dimensions in space, namely its 
length, its width and its height. It will be acknowledged that the skilled person in the art 

15 will not have difficulties in establishing the length, the width and the height. In case of 
unusual forms of the tablet, the body of such tablet shall be idealized to the closest 
mafhemaiical body in order to define length, width and height Examples lor such idealized 
mathematical bodies are: cube, cuboid, tetrahedron, hexahedron, octahedron, 

iron, prism, ball, ellipsoid, paraboloid, cone, ring, sphere and the 

20 like These kh. i t en itn if xniies dso n i\ be in a compressed dupe 

Typically, the length of a body is the distance between the two subtending points at which 
the main axis of said body subtends the corresponding subtending surfaces areas of the 
body. The main axis usually is the medial axis of a shape, an axis around which a 
25 geometric rotation body rotates, a symmetrica! axis or an optica! axis. For the skilled 
person in. the an it wall be an easy to define a main axis of a tablet. 

The width of the tablet shall be the longest distance between the two subtending points at 
which an axis of the body, which is perpendicular to the main axis, subtends the 
30 corresponding subtending surfaces areas of the body. The width of the body is equal or 
smaller than the length and equal or longer than the height. 
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Finally, the height or thickness is defined as the distance between the two subtending 
points at. which an axis of the body, which is perpendicular to the main axis and 
perpendicular to the axis that defines the width, subtends the corresponding subtending 
surfaces areas of the body. The height of the body is equal or smaller than the width, 

5 

In less .symmetrical bodies, the axis by which the width is defined and the axis by which 
the height i.s defined and the axis by which the length is defined need not touch each other, 
but may be displaced. The same applies for each pair of two axes. 

10 The axes that define the length, die width and the height typically are perpendicular to each 
other. 

in a cube or in a bail, the axes that define length, the width and the height are equally long, 
perpendicular to each other and meet in one point. 

15 

In cuboid, the three axes are not. all equally long, but again perpendicular to each other and 
meet in one point:. 

According to the invention the tablet is characterised in that the length and the width have 
20 independent from each other a minimum length winch corresponds to at least 7/12, more 
preferably at least 8/12, more preferably at least 9/12, more preferably at least 10/12, more 
preferably at least 11/12, more preferably at least 12/1 2, more preferably at least 1.3/12, 
more preferably at least 14/12, more preferably at least 15/12, more preferably at least 
16/12, more preferably at least 17/12, more preferably at least IS/12, more preferably at 
25 least 19/12, more preferably at least 20/12 of the patient's pyloric diameter. 

The human pyloric diameter in average is 12 mm +/~ 7 mm. All relations of the length or 
the width to human pyloric diameter shall refer to the average amount of 1 2 mm in order to 
calculate absolute amounts of the length and the width. 

30 

The tablet for a human patient of normal adult size is characterised in that its length and its 
width have independent from each other a minimum length of at least 6 mm, preferably at 
least 7 mm. preferably at least 8 mm, preferably at least 9 mm, preferably at least 
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preferably 10 mm., preferably at least 1 1. mm, preferably at least 12 mm, preferably at least 
13 mm, preferably at least 14 mm, preferably at least 15 mm, preferably at least 16 mm, 
preferably as least 17 mm, preferably at least 18 ram. preferably at least 19 mm, preferably 
at least 20 mm, 

5 

Values are preferred m thai ibe length in longer than tbe vidth llx i h , fcrabh is it 
is at least 9 mm, more pref erably at least i 1 mat. The width is at least 6 mm, preferably at 
least 7 mm long, 

10 In these embodiments, neither the length nor the width have a maximally preferred length 
of more than 50 mm, preferably not more 40 mm, preferably not more than 25 mm, 
preferably not more than 20 mm. 

For human children, with smaller pyloric diameter, the length and width of such tablet are 
15 correspondingly smaller. 

In case the tablet according to the invention is used for an animal ibe size may differ from 
thai of a human patient according to the ratio of length/width to the animal's pyloric 

In case ot il as pal >e amoral p ly is selected m tl rou 

20 of horses, cows, pigs, dogs, eats, rabbits, bunnies, chicken, more preferably it is selected 
from the group of horses and cows. 

In a preferred embodiment of the invention the tablet for a human patient is a round shaped 
tablet, i.e. a compressed bail having a diameter of at least 9. more preferably at least i I 
25 mm. 

In another preferred embodiment, the tablet is an oval shaped tablet having a length of at 
least 15 mm and a width of at least 7 mm. 

30 Preferred m imam - i > idth x lei jth, both in mm, are: 

(7x12); (7x13); (7x14); (7x15); (7x16); (7x17); (7x18); (7x19); (7x20); 
(8x12); (8x13); (8x14); (8x15); (8x16); (8x17); (8x18); (8x19); (8x20); 
(9x12); (9x13); (9x14); (9x15); (9x!6); (9x17); (9x18); (9x19); (9x20); 
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(10x12); (10x13); (10x14); (10x15); (10x16); (.10x17); (10x18); (10x19); (10x20); 
(11x12); (1 1x13); (1 1x14); (11x15); (1 1x16); (11x17); (11x18); (1 1x19); (1 1x20); 
(12x12); (12x13); (12x14); (12x15); (12x16); (12x17); (12x18); (12x19); (12x20); 
(13x13); (14x14); (15x15); (16x16); (17x17); (18x18); (19x19); (12x20). 

5 

Each, pair of which independently is preferred. 

The height preferably is at least 1 mm. 2 mm, 3, mm, 4, mm, 5, mm, 6 mm, 7, mm, 8, mm, 
9 mm, 10 mm. 

10 

To provide a. mucoadhesive effect, the invention makes use of "retarding, polymers with 
mucoadhesive properties'*, preferably anionic polymers. Without limitation, such polymers 
may be selected from the group of carboxyalkylcelloioses such as carmellose sodium or 
earmelfose calcium, chondroitin sulfate, acrylic acid polymcrisatc, pectin, alginates, 

15 carragecnans, cbitin derivatcs such as chitosan.. preferably acrylic acid polymerisaie or 
chitosan. Among the preferred anionic polymer is an optionally crossimked aciyltc acid 
polymer. As acrylic acid poiymeri.sate one may use one of the carbomer or carbopof& 
series, having high molecular vv eights. Particularly preferred arc for example carbomer 94.1 
(carbopol® 71 G, carbopol® 971) and carbomer 934 (carbopol® 974). The content of the 

20 optionally crosslinked acrylic acid polymer in the matrix is from about 0.1 wf.,-% to about 
40 wt.-% and preferably fiom about 0. 1 wt.-% to about 20 wt-%. 

The absolute amount of the retarding polymer preferably is between 0.5 and 600 nig, more 
preferably 0.5 to 400 mg, more preferably 0.5 to 200 mg or 0.5 to 100 mg. Even more 
preferred values arc between 2 mg and 1 50 mg, more preferred between 2 mg and 100 mg, 
25 more preferably between 2 mg and 50 mg, more preferably between 2 mg and 25 mg. 

In one embodiment the amount is between 2 mg to 600 mg. in another embodiment 
between 3,9 mg and 400 nig, in another embodiment between 4 and. 340 mg, in another 
embodiment between 4 mg and 340 and still in another embodiment between 5 mg and 300 
30 mg. 

To provide a retarding or an increased retarding effect, the formulation according to the 
is 1 i • emprise i I 1 i i d 1 xjiymet i 1 fl g > »' iall 
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neutral polymer. Without limitation, such swelling retarding polymers may he selected 
from the group of aSkykelluloses, such as, methylceilulose; hydioxyalkykelluloses, for 
example, hydroxymethylceUulose (H.PMC), hydroxyemyleellulose, 
hydroxypropyiceMulo.se and hydroxybutylceliulo.se; hydroxyaikyl aibyieerfuioses, such as, 
5 hydroxyethy! methylceilulose and hydroxypropyl methylceilulose; other natural, semi- 
synthetic, or synthetic dw oiieo- and polysaccharides Mich as galactomannaas, fragacanth, 

i n, and pi ucta H i ■ > i t i < po i i t >' 

p<>h\ n ipyrrolidone eopol i p i u wtb und acetate, 

i >f i I i i 1 1 1 1 didone: poly all s s 

10 polyethylene oxide and polypropylene oxide; copolymers of ethylene oxide and propylene 
oxide; preferably polyethylene oxide and cellulose ether derivatives such as hydroxypropyl 
methylceilulose and hydroxypropylcelhdose, most preferred hydroxypropyl 
methylceilulose. 

15 Such neutral polymer swells upon contact with aqueous fluid following administration, 
resulting in a viscous, drug release regulating geilayer The viscosity of the polymer 
preferably ranges from 50 to 1 00,000 mPa.s (apparent viscosity of a 2% aqueous solution 
at 20 e C.). 

20 Preferably, the amount of w atei swell i p«. , net tn the pK.ss.nl formulation ranges from 
about 10 to about 80% by weight. 

fne absolute amount ol the s ell v < i r pre rabl s between band 1200 ng 
preferably between 20 mg and 800 mg. more preferably between 40 mg and 700 mg. more 
preferably between 50 mg and 400 mg. 

25 

In one embodiment the amount is between 20 mg to 3200 mg. in another embodiment 
between 3b mg and 800 mg, in another embodiment between 40 and 680 mg, tit another 
embodiment between 50 mg and 600 mg. 

30 Preferably, the amount of the swelling polymer is adjusted in that at least the length of the 
tablet grows in the fed stomach to at least 1 1/12, more preferably at least 12/12, more 
preferably at least 13/12, more preferably at least 14/12, more preferably at least 15/12, of 
ric diai 11 i cb in average ft i • 
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Preferably the tablet reaches the aforementioned length within less than 3 hours, preferably 
within leas than 2 hours, more preferably within less than 90 minutes and more preferably 
within less than 60 minutes. 

5 More preferably, the amount of the swelling polymer is adjusted in that in addition to the 
growing of the length, the width of the tablet grows, in the led stomach to at least 8/12. 
more preferably at least 9/12, more preferably at least 10/12. more preferably at least 
1 1/12, more preferably at least 12/12, of the diameter of pyloric diameter of the patient, 
which in a\ era.u t rah i lan 1 0,11a is at least 12 mm. 

10 

Among the substantially neutral polymers feydroxypropy tcell u lose and hydroxypropyl 
methykeilulose are preferred. 

Different viscosity grades of hydroxypropylcelluio.se and hydroxypropyl methykeilulose 
15 are commend ly a I I - . > i tbiy used in 

the present invent ion has a viscosity grade ranging from about 50 mPa.s to about. 1 00,000 
mPa.s, in particular ranging from about 75 mPa.s to about 20,000 mPa.s and most in 
particular a viscosity grade of about 100 mPa.s to about .15,000 mPa.s (apparent viscosity 
of a 2% aqueous solution at 20°C), e.g. hypromello.se 2910, 2208 or 2206 (DOW, 
20 Antwerp, Belgium). HPMC type 2208 contains 19-24% by weight methoxy and 4- 1 2% by 
weight hydrosypropoxy substiiuents. 

Hydroxy propylcel lu lose having a viscosity higher than 300 mPa.s (apparent viscosity of a 
10% aqueous solution at 20°C) is preferred, in particular hydmxypropylcellulo.se having a 
25 viscosity in the range from about 300 to about 30000 mPa.s, preferably from 4000 to 6500 
m.Pa.s (2% aqueous solutions), e.g. the Klueel series such as Kiucei \i {Hercules. 
Wilmington, USA). 

According to a preferred et present eention the t t s. of a gastro 

30 retcnti ve tablet formulation comprises or essentially consists of h ydroxypropy I 
methykeilulose, such as hypromello.se, and further excipients. The amount of 
hydroxypropyl methykeilulose is preferably in the range from 10 to 80%, particularly 
preferred from .15 to 65% most preferred from 20 to 50% by weight. The amount, of further 



WO 2008/0 151(52 



3 



H i I Ptim 057738 



excipients is preferably in the range from 80 to 25%, particularly preferred from 75 to 35%, 
most preferred from 65 to 45% by weight. 

Such systems with mucoadhesive, retarding and swelling properties are useful to extend 
5 the gastric residence time by adhering them to the gastric mucous membrane. Even though 
some of the mucoadhcs pol i t fi live i >ducii bioadh s m h is very 
difficult to maintain a residence time over several hours with this effect alone because of 
the rapid turnover of mucus in the gastrointestinal tract. 

10 When using a combination of a neutral and anionic polymer, the ratio of said poly mers also 
may influence the gastro retentive profile of the preparation. Accordingly, such 
combination facilitates control of the gastro retentive profile of the preparation at will and 
it will be perspicuous for the skilled person in the art, that the gastro retentive profile may 
be adjusted via die ratio of said polymers, which is another benefit of the present invention. 

15 

According to a preferred embodiment of the present invention a table; formulation is 
provided having a matrix that comprises or essentially consists of hydroxyptopyi 
rnethylcellulose, acrylic acid polymerisate and further excipients. The amount of 
hydroxy-propyl methyiceiluiose is pre t bl i die range hem iO to S0%, p m cuhn K 
20 preferred from 1 5 to 65%, most preferred from 20 to 50% by weight. The amount of 
acrylic acid polymerisate is preferably as above-mentioned. The amount of additional 
excipients is preferably in the range from SO to 25% particularly preferred from 75 to 35%, 
most preferred from 65 to 45% by weight. 

25 The tablet formulation of the present invention optionally comprises an active ingredient. 
Such active ingredient may 

- show pH-dependetu solubility and/or 

- show a limited absorption window in the gastrointestinal tract and/or 

- be intended for local treatment in the stomach or the small intestine and/or 
30 - .show low stability in intestinal fluids and/or 

- degrades by enzymes/bacteria present in the intestine. 
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However, the tablet formulation also may be a placebo, meaning that the formulation does 
not comprise an active ingredient. In one embodiment the tablet excludes pramipexole as 
active ingredient. In another embodiment the gastro retentive delivery system according to 
the invention comprises pramipexole, 
5 The formulation according to the invention optionally comprise further exeipients, i.e. 
pharmaceutical!)' acceptable formula.! mg agents, in order to promote the manufacture, 
compressibiiii mpc ranee and taste of the preparation fit >n biting agents 
comprise, for example, diluents or fillers, glidants, binding agents, granulating agents, ami- 
caking agents, iubricants, flavors, elves and preservatives. Other conventional ex cip tents 
10 known in the art can also be included. 

The filler may be selected from soluble fillers, for example, sucrose, lactose, in particular 
lactose monohydratc. trehalose, maltose, mannttoi and sorbitol. Different grades of lactose 
can be used. 

15 

In case of a water soluble active ingredient, more preferably water insoluble fillers, such as 
starch and starch derivates preferably other than prege latinized starch, e.g. corn starch, 
potato starch, rice starch or wheat starch., macrocrystalline cellulose, dibasic calcium 
phosphate dihydrate and anhydrous dibasic calcium phosphate, preferably corn starch, can 
20 be used in addition or instead of the water soluble fillers. The total weight percentage of 
filler ranges between about 5% and about 75% by weight. 

A glidant can be used to improve powder flow properties prior to and during tableting and 
to reduce caking. Suitable glidants include colloidal silicon dioxide, talc, magnesium. 
25 trisiitcate, powdered cellulose, talc, trtbasic calcium phosphate and the like. Colloidal 

silicon, dioxide is preferably included a* a glidant in an amount up to about .2%, preferably 
about 0.2% to about 0.8%, by weight of the tablet. 

A lubricant can be used to enhance release of a tablet from apparatus on which it is formed, 
30 for example by preventing adherence to the face of an upper punch ("picking") or lower 
punch ("stic ■ S itable lubricants include magnesium stearate, calcium stearate, 
canoiaoii glyceryl palnntostearate hydrogei cd blc oil i slum oxids mineral 
oil poioxame 1 ol poh - itn 5 a '..one . so 1 um benzoaie, sodium lauryl 
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sulfate, sodium stearyl fumarate, stearic add, zinc stearate and the like. In one 
embodiment, magnesium siearate is included as a lubricant in an amount of about 0.1% to 
about 5°4 preferably about 0.5% to about 2%, by weight of the tablet. 

5 Among the optional form I * further may be comprised in the matrix 



acacia, gelatin; seaweed derivatives, e.g. alginlc acid, sodium and calcium alginate; 
cellulose, preferably microcrystallme cellulose, cellulose derivatives, e.g. ethylceliulose, 
hydroxy propyl eel lu to se. hydroxy-propyl methylcellulose, having useful dry or wet binding 
10 and granulating properties; and antiadherents such as talc and magnesium stcarate. 

The expression "consisting essentially"' is understood in. the sense that it does not in 
principle exclude the presence, in addition to the mandatory components mentioned, of 
Other components, the presence of which does not affect the essential nature of the 
15 formulation. 

In a preferred embodiment of the present invention the tablet formulation with gastro 
retentive properties is provided preferably having foe following composition: 
active ingredient 0.01 - 50 % by weight 

20 swelling retarding polymer .10 to 80 % by weight. 



25 In another preferred embodiment of the present invention the formulation tablet with gastro 
retentive progenies is provided preferably having the folio wing composition: 



formulation there may be mentioned agents St 



te; copovidonc; starch; 



retarding polymers with mucoadhesive properties 



preferably 20 ~ 50 % by weight 
0..! - 40 % by weight, 
preferably 0.1 - 20 % by weight 



active ingredient 

water swelling polymerfs) 

acrylic acid polymerisate 



0.05 to 5% by weight 
10 to 75% by weight 
0 to 25% by weight 
ad .100% by weight. 



30 optional, further excipient(s) 



Therefore, a particularly preferred tablet formulation according to the invention consists of 
0.1 to 35% by weight of active ingredient thereof; 
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25 to 65% by weight of hydroxypropyl methylcellulose; 
0 to 40% by weight of carboxymethylceltolose sodium; 
0 to 75% by weight of corn starch other than pregeladnized starch; 
0.1 to 1 st hi - poiymcrisat < ibly carbomer 941 

5 0.5 to 50% by weight of excipiems, preferably selected from the group consisting of 
colloidal silicon, dioxide, magnesium sfearate, lactose nionohydrafe, oiannitoS, 
rmcxoaystalline cellulose, dibasic anhydrous calcium phosphate, hydroxyproylcel 1 ulo.se, 
povidone, copovidone, talc, maerogols, sodium dodeeyisulfate, iron oxides and titanium 
dioxide. 

10 

According to the present invention starch, preferably other than pregelatinized starch, 
preferably corn starch if present may impart several functions at the same time such, as 
filler, glidant, and the like. However, It may be preferred to exclude starch completely from 
the tablet formulation according to die present invention, which may be replaced by one or 
15 more of the above-mentioned other excipient(s). 

It is preferred that no coating is present on the tablet formulation according to the present 
invent ion. However, the tablet of the invention may comprise a nonfunctional coating. A 
nonfunctional eo nine c an comprise a polymer component, for example H.PMC, optionally 

20 with other ingredients, for example one or more plasticizers, colorants, etc. The term, 
"nonfunctional" in the present context means having no substantial effect on release 
prope ies oi Ik t the coating moti is dj rpose I oi example. su\h a 

coating can impart a distinctive appearance to the tablet, provide protection against, 
attrition during packaging and transportation, improve case of swallowing, and/or have 

25 other benefits. A nonfunctional coating should be applied in an amount sufficient to 

provide complete coverage of the tablet. Typically an amount of about 1% to about 10%, 
more typically an amount of about 2% to about 5%, by weight of the tablet as a whole, is 
suitable. 

30 The t ; invention can be of any suitable size and shape, for example 

round, oval, polygonal or pi how-shaped, and optionally bear nonfunctional surface 
markings. According to the present invention it is preferred that the extended release 
tabic sate h c h ofi nd t 1 ' o nd biconvex, shape 
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in another preferred embodiment of the invention a tablet is provided has htg weight m the 
range of 200 mg to 1 500 nig, preferably 390 nig to 1000 mg. more preferably 400 mg to 
850 mg and even more preferably of 500 mg to 750 mg. 

5 

The ga.stro retentive delivery system according to (he invention comprises the sublets a.s 
hereinbefore described together with an information of how to apply the same for to 
provide the gastro retentive effect. 

10 Accordingly, tablets of the invention can be packaged in a container, accompanied by 
package insert providing pertinent information such as, for example, dosage and 
administration information, contraindications, precautions, drug interactions and adverse 
reactions. 

15 However, the aforementioned approach directed to the composition of the pharmaceutical 
formulation according to the invention alone may not provide the herein disclosed effect. 

It is recommended to apply the tablets of the drug delivery system of the present invention 
in fed state, meaning after meal. This is as it has been observed that food, particularly fatty 
20 acids, prevents emptying of the stomach. 

In the context of the present invention the term "fed state" means that patients take the 
drag at maximum 4 hours, preferably at maximum 3 hours, more preferably at maximum 2 
hours, even more preferably at maximum I hour, even more preferably at maximum 30 
25 minutes and most preferably just after an ordinary meat (breakfast, lunch, dinner). In an 
alternative preferred embodiment the patients may take the tablet while eating. The 
opposite of fed state is an empty stomach, meaning that the last meal was taken at least 4 
hours, more preferably at least 5 hours, more preferably at least 6 hours ago. 

30 Within the context of the present invention "fed" or "fed state'' preferably means that a 

ibk i take during, just before ot just after a meal more preferably during ot just aftet a 
meal. 
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Furthermore, the present invention is preferably directed to a method of manufacturing the 
extended release tablet formulations via a direct compression process comprising the steps 
of 

5 (I) producing an active ingredient trituration by prebiending it with a portion of water 
swelling poiymer(s) and/or further excipient(s) in a mixer; 

(2) premixing the active ingredient trituration of step (1 ), the main portion of the water 
swelling poiymer(s) and/or excipients in a mixer to obtain a ore-mixture; 

10 

(3) optionally dry screening the pre-mixture through a screen in order to segregate 
cohesive particles and to improve content uniformity; 

(4) mixing the pre-mixturc of step (2) or (3) in a mixer, optionally by adding remaining 
15 excipients to the mixture and continuing mixing; and 

(5) tablet ing the final mixture by compressing it on a suitable tablet press to produce 
matrix tablets. 

20 Also other processes can be applied to the manufacturing of tablets according to the 
invention, like conventional wet granulation and roller compaction. In case of wet 

i ' i ilat i Ik fillers like e g statchc- 

other than pregelatimzed starch, microory.stalline cellulose, lactose monohydrate or 
anhydrous dibasic calcium phosphate, and wet binding agents, like e.g. hydroxy/propyl 

25 rneihyleeOulose, hydroxypropylcdhdo.se, povidone, eopovidone, and starch paste, leading 
to a active ingredient concentrate, which after drying and dry screening is mixed with the 
main fraction of gel forming excipients, like ail the above described retarding principles. 

In case of roller compaction, or in other words dry granulation, either a prernix of active 
30 ingredient with pari oi the t kc picnts used in the direct comp xssio • process, or the 
complete mixture containing all excipients, is processed through a conventional roller 
compactor to form ribbons, which are thereafter screened down to granules which are 
tin illy n I with other ex pients ike glida - t brk mts and unit lb rents 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure .1 illustrates a preferred embodiment of the manufacturing process with reference to 
5 a flow diagram wherein the manufacture of the extended refea.se tablets of Examples 4 and 
5 are exemplars!)' shown. Figure 1 shows the detailed process steps and the in process 
controls performed. 

Process step ( : ) is directed to the active ingredient trituration, where the active ingredient 
10 is preb! ended with a portion of the polymer, in this case hydroxypropyl methylcellulose, in 
a commonly known mixer. In the flow chart a Turbula free-fall mixer or blender is used. 
The mixing time is several minutes, in the present case preferably 10 mm. 

in process step (2) according to the flow chart a premising is performed, wherein the active 
15 ingredient trituration and the main portion of the water swelling polymerfs) and excipients 
are premixed for several, minutes to obtain a pro-mix. In the present ease the main portion 
of hydroxy-propyl methylcellulose (hypromellose), com starch, carbomer 941 and colloidal 
silicon dioxide are premixed for 5 ruin, in the above-mentioned Turbula mixer or blender. 

20 According to the following process step (3) a dry screening may optionally take place. The 
pro-mixture may be manually screened through a screen, for example a 0.8 mm mesh size 
screen, in order to segregate cohesive particles and to improve content uniformity. 

In the subsequent process step (4) the main mixing step is performed according to which 
25 the components are mixed for several minutes, preferably 5 min. in the Turbula. mixer after 
screening. Optionally further excipients may be added at this time, in the flow chart the 
component magnesium stearate is added to the main mixture, and further mixing for 
several minutes, e.g. 3 min., in the Turbula mixer i.s performed (foal mixing} to obtain the 
final mixture. 

30 

Process step (5) of the process according to the present invention is the fahleting The final 
mixture is compressed on a suitable tablet press to produce, for example, oval shaped 
lairix tabl (ER fabl < ndc c ic 1 ! s) n d > con mcl rnainta the 
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required quality the obtained matrix tablets are subjected to the following in-process 
controls: tablet mass, hardness, tablet height and friability. 

The obtained tablets of the present invention may then be til fed. tor example, into High 
5 Density Polyethylene (HOPE) bottles. The bottles are closed tightly with screw caps and 
jppropriatcfj labelled, whereby all t I Sin mi hi s ire performed 

according to cGMP regulations. Alternatively, a blister type packaging can be used, e.g. 
using aluminium/aluminium foil blisters. 

10 Furthermore, the tablets of the present invention may be manufactured via a direct 
compression, wet or dry granulation process. 



FORMULATION EXAMPLES 



15 



Placebo tablets were prepared with the following composition 
Eypromello.se 2208 
Maize starch 



1 12.50 mg 
114.75 mg 
15.00 mg 
5.00 mg 
1 .50 mg 
1 .25 mg 
250.00 mg 



Carbomer 941 



Iron oxide black 
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Colloidal anhydrous silica 
Magnesium: stearate 
Total weight placebo tablet 



Bypromellose 2208 
Maize starch 



225.0 mg 
249.5 mg 
15.0 mg 
5.0 mg 
3.0 mg 
2.5 mg 
500.0 mg 



25 



Carbomer 941 



Iron oxide black 



Colloidal anhydrous silica 
Magnesium stearate 
Total weight placebo tablet 



30 



Hypram.ello.se 2208 
Maize starch 



31.5.0 mg 
321.3 mg 
42.0 mg 



Carbomer 941 
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Iron oxide black 14,0 mg 

Colloidal anhydrous silica 4.2 mg 

Magnesium stcaratc 3.5 rag 

Total weight placebo tablet 700.0 mg 

Further examples with active ingredients arc 

Act ive ingredient 0,750 mg 

Hypromelfose 2208 (Methocel K 15 M) 157.500 mg 

Corn starch 1.83 .700 rn g 

Carbomer 94 1 (Carbopof 71G) 3 .500 mg 

Colloidal Silicon dioxide 2.800 mg 

Magnesium atearate 1.750 mg 

Iota! weight matrix tablet 350.000 mg 



Active ingredient 4,500 mg 

Hypromeliose 2208 (Methocel K 1 5 M) 225.000 mg 

Corn starch 250.000 mg 

Carbomer 94 1 (Carbopof 71 G) 15 .000 mg 

Colloidal Silicon dioxide 3.000 mg 

Magnesium .srearate 2.500 mg 

Total weight matrix tablet 500.000 mg 



Active ingredient 0.750 mg 

f I pro n ! ! ^. 208 , 

{Methocel K 15 M) b7,500 mg 

Com starch .174.600 mg 

Carbomer 941 . , AAA 

, . 4.000 m« 

ColSo i da'l .Silicon dio xide 1 .400 mg 

Magnesium stearate 1 .750 mg 

Total weight matrix tablet 350.000 mg 



Active ingredient 



1 .500 mg 
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Hypromcliose 2208 3 1 5 .000 mg 

Cora starch 349.200 mg 

Carbomer94i 28.000 mg 

Colloidal Silicon dioxide 2.800 mg 

lagn liuni stcaratc 3.500 mg 

Total weight matrix tablet 700.000 nig 



Active ingredient 0,750 mg 

Hypromeliose 2208 180.000 mg 
(Methoee! K 15 M) 

Carboxymethylceiluio.se sodium 100.000 mg 

Lactose moriohydrare ( 200 mesh) 50.000 mg 

Mieroerystalline cellulose (grade PH 101) 65.750 mg 

Colloidal silicon dioxide 1 .500 mg 

Magnesium stearate 2.000 mg 

Total weight matrix tablet 400 , 000 mg 



Active ingredient 100.000 mg 

Hydroxvpropyi.ee! lubse 270.000 mg 

Carboxymcthykel lulo.se sodium 60.000 mg 

Lactose monohydrate (200 mesh) 50.000 mg 

MfoociystiOline cellulose (grade PH 101) 99.000 mg 

Carbomer 9-1 1 (Carbopof 7 1 G) 6.000 mg 

Colloidal silicon dioxide 3.000 mg 

Magnesium stearate 12.000 mg 

Total weight matrix tablet 600.000 mg 



Active ingredserd 0.750 mg 

Hypromcliose 2208 1 75.000 mg 
(Methocel K 15 M) 

Carboxymethykellulose sodium 87.500 mg 
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Lactose moj i >0 45.500 mg 

Macrocrystalline cellulose (grade PH 1 01} 24. 1 00 rag 

Carbomer 94 1 (Carbopoi* 71G) 1 4.000 mg 

Colloidal silicon dioxide 1.400 m.g 

Magnesi urn stcarate 1 .750 .rag 

'Total weight matrix, tablet 350.000 mg 



Active ingredient 200.00 mg 

Hypromeilosc 220H 300.00 mg 
(Methocel E50 LV) 

Lactose motion ydrate 1 90.00 mg 

Carbomer 94 1 (Carhopof 7 1 G) 37.500 mg 

Colloidal .silicon dioxide 7.50 mg 

Magnesium stcarate 15,00 mg 

Total weight matrix tablet 750.000 mg 



Active ingredient 100.00 mg 

Bypromel lose 2910 1 00.00 mg 
(Methocel. E50 LV) 

Macrocrystalline cellulose 215.00 mg 

Sodium alginate 25 .00 mg 

Organic acid 50.00 rag 

Colloidal silicon dioxide 2.50 rag 

Magnesium stearate 7.50 mg 

Total weighf matrix tablet 500.00 mg 



Act ive ingrcd ient 100. 00 mg 

Hypramclfose 2208 1 50.00 mg 
(Methocel ft 100 LV ) 

Microcrystalline cellulose 235.00 rag 
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Carbomer 941 (Carbopof 71 G) 
Colloidal silicon dioxide 
Magnesium stearate 
Total weight matrix tablet 



500.000 mg 



5.00 mg 
2.50 mg 
7.50 mg 



GASTRO RETENTIVE EFFECT 

"The gastro retentive effect was proven with magnetically marked tablets of the 
aforementioned type (Placebo tablet of 250 mg and 500 mg weight with incorporation of 
5 Pe ? 04-Magnetit) 

The tablets were applied to patients and the Gl-transit was monitored via the magnetic 
properties of me tablets. The decline of aligned magnetic moment was correlated with in 
vivo disintegration. 

10 

in a randomized, open, four-way changeover magnetic marker monitoring study the gastro- 
intestinal transit and in vivo disintegration process of two differently sized extended 
release matrix tablets containing fejOt (Ei.72) was evaluated at S healthy volunteers (4 
males 4 females). The volunteers were given the magnetically marked tablets in fasted and 
15 fed state. 

It was observed during routine in- vitro dissolution tests that the gastro retentive dosage 
form starts to swell after contact with fluids and that it starts to float on the top of the 
dissolution media. The swollen tablets have obviously a lower density titan water. 
The results showed that in particular tablets show a gastro retentive effect of more than 4 
20 hours if taken in fed state. So it could be shown that the mean residence time in fed state 
was nine times longer than given without a meal. 

ot tl 3 ! to iid be 4 own that while round tablets of 9 mm diameter ( ::: length and 
width are each 9 mm) and 4.7 mm height with a weight of 250 mg (-small tablet ) already 
25 had a residence time in the stomach of more than. 5 hours if taken after meal, larger tablets 
of oval shape and 1.6.2 mm length, 7.9 mm width and 5.3 mm height, with a weight of 500 
mg t ::: large tablet) even showed a residence time of more than 8 hours when taken under 
the same conditions. 
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The average results measured for 8 adult patients are outlined in the following table: 

lab. .1: Results for gastric residence time of the small tablet given, with or without 
food: 





Mean residence time 


I astc i -i i it- 


37 minutes 


Fed state 


325 minutes 



Tab. 2: Results lor the gastric residence time of the small and large tablet given 
after a meal: 





Mean residence time 


Sm . tablet 


325 minutes 


Large table? 


: O ni mites 



Accordingly, the results show that the large tablet stays significantly longer in the stomach. 

10 
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CLAIMS 

1. A tablet comprising at least one active ingredient, characterised in that at least the length 
5 of the tablet in the state prior to application is at least 7/1 2, more preferably at least. 8/1 2, 
more preferably at. feast 9/12, more preferably at least 10/12, more preferably at least 1 1/12, 
more preferably at least 12/12, more preferably at least 13/12, more preferably at least 
14/12. more preferably at least 15/12. more preferably at least 16/12, more preferably at 
least 17/12, mote preferably at least IK/12, more preferably at least 19/12, more preferably 
10 at least 20/12 of the patient's pyloric diameter and after swallowing in fed state the length 
of the tablet grows in the stomach to at least 11/12, more preferably at least 12/1.2, more 
preferably at least 13/1.2, more preferably at least 14/12, more preferably at least 15/1 2, of 
the patient/ s pyloric diameter. 

15 2. A. tablet according to claim I , characterised in that its width, which is not larger than the 
length, in the state prior io application is at least 7/12, more preferably at least 8/12, more 
preferably at least 9/12, more preferably at least 10/12, more preferably at least 1 1/12, 
more preferably at least 12/12, more preferably at least 13/12, more preferably at least 
14/12, more preferably at least 15/12, more preferably at least 16/12. more preferably at 

20 least 17/12. more preferably at least 18/ 12, more preferably at least 19/12, more preferably 
at least 20/12 of the patient's pyloric diameter and after swallowing in fed state the width 
grows in the stomach to at least 8/12. more preferably at least 9/12. more preferably at least 
10/12, more preferably at least 1 1/12. more preferably at least 12/12, of the patient's 
pyloric diameter. 

25 

3. A tablet according to any of claims 1 or 2, characterised in that it comprises 0.01 50 % 
by weight of active ingredient. 10 to SO % by weight., preferably 20 - 50 % by weight of a 
swelling retarding polymer, 0. 1 - 40 % by weight, preferably 0.1 - 20 % by weight of 
retarding polymers with mueo adhesive properties. 

30 

4. A tablet comprising at least one active ingredient, characterised in that at least the length 
of the tablet in the state prior to application us at least 7 mm. preferably at least 8 mm, 
prcfei it least 9 n erabl preferably *> cast 1 1 n 
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preferably at least 12 mm. preferably at least 13 mm. preferably at least 14 mm. preferably 
at least 15 mm. preferably at least 16 mm, preferably at least 1 7 mm, preferably at least 18 
mm, preferably at least 19 mm, preferably at least 20 mm and it comprises 0.01 - 50 % by 
weight of active ingredient, 1 0 to 80 % by weight, preferably 20 - 50 % by weight of a 
5 swelling retarding polymer, 0.1 ~ 40 % by weight, preferably 0.1- 20 % by weight of 
retarding polymery with mucoadhesive properties. 



5. A. tablet according to claim 4, characterised in that its width, which is not larger than the 
length, in the state prior to application ts at least 7 mm, preferably at least 8 mm, preferably 
10 at least 9 mm, preferably at least preferably 10 mm. preferably at least i 1 mm, preferably 
at least 12 mm, preferably at least 13 mm, preferably at least 14 mm, preferably at least 1.5 
mm, preferably at least .16 mm, preferably at least .17 mm, preferably at least 18 mm, 
preferably at least 19 mm, preferably at least 20 mm. 

15 6. A. tablet according to any of claims I to 5, characterised in that the retarding polymer is 
an anionic polymer. 



7. A tablet according to claim 6. characterised in that the retarding polymer, preferably is 
selected from the group of carboxyalkyicelhdoses, chondroitin sulfate, acrylic acid 

20 poiymeri.sate, pectin, alginates, carrageen ans, chit in derivates. 

8. A tablet according to any of claims .1 to 7, characterised in that the swelling retarding 
polymer is a water swelling substantially neutral polymer. 



25 9. A tablet according to claim 8, characterised in that the swelling retarding polymer, 
preferably is selected from the group of alkylcclhtioscs. hydroxyalkylceliuloses; 
hydroxyalkyl alkyleeHuloses, natural, semi-synthetic, or synthetic elk oligo- and 
polysaccharides; ammo mo meihacrylate copolymers; polyvinylaleohol; 
polyvinylpyrrolidone copolymers of polyvinylpyrrolidone with vinyl acetate; 

30 _v 1 * ns t 1 i n cohol and | 1 o )_ ^ > f kyl 

copolymers of ethylene oxide and propylene oxide; and cellulose ether derivatives. 
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10. A tablet according to any of claims 1 to 9, characterised in that it further compri ses 
exeipients, preferably selected from the group of diluents, fillers, glidants, binding agents, 
granulating agents, anti-caking agents, lubricants, flavors and dyes. 

5 11. G astro retentive delivery system providing an extended residence time of a tablet in the 
stomach of preferably more than 4 hours., characterised in Pint it comprises at least one 
tablet according to any of claims 1 to 10 and an information according to which die tablet 
is to be applied in fed state. 

10 1 2. Castro retentive delivery system according to claim 1 1, characterised in that the 

information is a booklet which physically directly or indirectly is linked with the at least 
one tablet. 

13. Gastro retentive delivery system according to claim 1 1 , characterised in that the 

15 information is a booklet which together with one or more tablets or a package of tablets hi 
part of a box, preferably a folded box, 

14. Use of a tablet according to any of claims 1 to 10 for the allocation of a gastro retentive 
delivery system according to any of claims 11. to .13 to a patient, 

20 

15. Use of a tablet according to any of claims 1 to 10 for the manufacture of a gastro 
retentive delivery system for a patient providing an extended residence time of the tablet in 
the stomach of preferably more than 4 hours, characterised in t hat the tablet is to be taken 
in fed state. 

25 

16. Use according to any of claims 14 and 15, characterised in that the patient is a human 
being. 

17. Use according to any of claims 14 and 15, characterised in that the patient is a human 
30 adult. 

18. Use according to any of claims 14 and 15, characterised in that the patient ts a human 
child. 
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19. Use according to any of claims 14 and .15, characterised in that the patient b an animal 
preferably selected from the group of horses, cows, pigs, dogs, cats, rabbits, bunnies, 
chicken. 

5 

20. Method of providing a residence time of a tablet in a patient's fed stomach of 
preferably more than 4 hours, characterised in that a patient is given a tablet according to 
any of claims 1 to 10, 

10 2.1. Method according to claim 20, characterised in that the patient is a human being, 

22. Method according to claim 20, characterised in that the patient is a human adult, 

23. Method according to claim 20, characterised in that the patient is a human child. 

15 

24. Method according ro claim 20, characterised in thru the patient is an animal, preferably 
selected from the group of horses, cows, pigs, dogs, eats, rabbits, bunnies, chicken. 



WO 2008,1) 15 1(52 



H i I P200- 057738 



Active mj!i«<fen 
HyprwneJtose 



free-fail Mender 





s 220S 


» vmst , i 








Colloidal si!i 


:an dioxide 



iree-fall blender 



free-fatf Mender 



m tablet* 



INTERNATIONAL SEARCH REPORT 



international application No 

PCT/EF 2007/057738 



E, HELOS SEftRCHSD 


r f s J j u I S!Mts:iieo i'ciassifasiioFi sys'^m folio 

A61K 


wed by dassr&aiioii symbofs) 




Daaiiaaai.atian sffaaahea otter ftan i^irtiFJ-urr; {iaaufreraaaai! 


i i 





t I fc I I 



c > i ! > i L i i 

EPO-Internal , HPI Data, FSTA, BIOSIS, EM8ASE 



C, DOCUMENTS GONSiP£fi£0 TO BE RELEVANT 



Ouaiaa- .'iM&u;m-'^t. v/fh indication; wheao a^aaari-a.?, altho retf-vam paasagaa 



NUR A 0 ET AL: "CAPTOPRIL FLOATING AND/OR 
8I0A0HESIVE TABLETS: DESIGN AND RELEASE 
KINETICS" 

DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY , 
NEW YORK, NY", US. 

vol. 9, no. 26, 2000, pages 965-969, 
XP0080Q2146 
ISSN: 0363-904$ 
page 965 

page 966, paragraph 3 
figure 1 
table 1 

SS 2 338 186 A (RECKITT & COLKANN PROD LTD 
[G6]> 15 December 1999 (1999-12-15) 
page 5, line 6 - line 11 
page 16; examples 7,8 

-/- 



m 



airliieraoaaiwits sja listaii in the eaFif in nation of Ba:< G. 




•T' ]a;e; aafaimerit oubifsaaa after ths international ffl) 
i i i >a 

ntevt to untlareisnc tha principle or tteaav araiaffviraj the 
bventton 

'X' documuni or oadkcjiar reievaace: the claiaied invartfioii 
ranaet : <r- caasidarr-n naval r r asonat ba nr- >ai la 
iiivotye aa invents staa when tlte Jacume-il is fakerj alone 
e: the cfewrsed invention 
xj !.'.; l:V/ea<s an aiaanliva slop vjiitm Inn 
•fcfumenf Is combined with anata more olhe;- sur.h oloaa- 
iwtj "= j; 1 i aio rt i ii fc> a p8KK>n ak ted 



10 October 2007 



Daw? ai aa*s-,!3 oi taa iniemaijonai aaarrat -apor! 



29/10/2007 



biKapara; f t n it ft SSia [ 

* HI iij ijs 
■i«i. i , o<i 13 SSI 

Fax: (*31-70J C-M0-S016 

■ 



SchQIe, Stefanie 



PCT/EP2C07/Q57738 



C(Coflt!nuatior«. DOCUMENTS CONSIDERED TO BE RELEVANT 






Raievant to oteim No. 


X 


SB 2 097 676 A (HOFFMANN LA ROCHE) 
10 November 1982 (1982-11-10) 
page 5; example 1 
page 2, line 25 - line 31 


1-24 


X 


US 4 424 235 A (SHETH PRA8HAKAR R [US] ET 
AL) 3 January 1984 (1984-01-03) 
colum 2, 11ns 1 - line 7 
coltam 2, line 23 - line 49 
column 6, line 35 - line 68 


1-24 


X 


US 4 140 755 A (SHETH PRABHAKAR R ET AL) 
20 February 1979 (1979-02-20) 
coluarn 2, line 54 - column 3 ; line 4 
column 7; example 1 


1-24 


X 


ELKHESHEN SEHAM ET AL: "PER-ORAL 
EXTENDED-RELEASE BIOADHESIVE TABLET 
FORMULATION OF VERAPAMIL HCL" 
B01J.ETTIN0 CHIP4IC0 FARMACEUTICO, SOCIETA 
EDITORIALE FARMACEUTICA, HI LAND, IT, 
vol. 142, no. 5, 2002, panes 226-231, 
XP008O76Q43 
ISSN: 0006-6648 
the whole document 


1-24 


X 


WO 01/10405 A (RANBAXY LAB LTD [IN]; 
TALWAR NARESH [IN]; STAN I FORTH 0OHN N 
[SB]; TOBY) 15 February 2001 (2001-02-15) 
page I, line 4 - line 12 
page 6 

page 10, 11 tie 1 - line 8 
page 21; table 1 


1-24 


A 


SANTOS G ET AL: "An 1n vitro-in vivo 
investigation of oral bloadhestve 
controlled release furosestide 
formulations" 

EUROPEAN JOURNAL OF PHARMACEUTICS kUD 

BIOPHARHACEUTICS, ELSEVIER SCIENCE 

PUBLISHERS B. V., AMSTERDAM, ML, 

vol. 44, no. 1, July 1997 (1997-07), paqes 

39-52, XP004256899 

ISSN: 0939-6411 

table 1 


1-24 


A 


ELKHESHEN ET AL. : "In vitro and in vivo 
Evaluation of Floating Controlled Release 
Dosage Forms of Verapamil Hydrochloride" 

mm. ind. , 

vol. 66, no. 11, 2004, pages 1364-1372, 

XP008076033 

page 1366 

page 1367, paragraph 3.1.1 


1-24 



?txrn P5T/i&vi;i o (w:iti;!itsw:i « asK^d sheet) , a-jos; 



JNTERMATIONAL SEARCH REPORT 



Box li Observations where certain claims were found unsearchable (Conimuation of item Z of first sheet) 



This leteinaliwiai Seaad) Rsp«rth*& ttai been esiaiS'ShecJ in respect at cerse eia-rnsaritjer Artrcie 17iE)-a; for trie Mtavvlna reasons: 
because they re-tare to subject matter not required to be searched hy this Authority, namely: 

Although claims 14 and 20-24 are directed to a method of treatment of the 
human/animal body, the search has been carrfed out and based on the alleged 
effects of the compound/composition. 

2. [J Claims Mas.: 

because mev refcte to oaits « -he inusm«Bof>al Appij-anon *<;t do not cerooiv with the presoibfed lequiremeras to such 
aa extortf that no mfeaninofol snfcmationsii Searcr- can he carried out. screetttcaiiy: 



because they ere baeeridem cfefre and are r-ot dratted in accordance *'itb me second and thW serveeesc of Rale 6.4(a). 



Box HI Observations where unity of inverrtfon is lacking (Confinuaiion of item 3 of first sheet) 



"■■r-fi Kt n'«r ^ 1 bi' A -< ' ( 1 1 uit >fi<' in i i iiIthhh application, as <ri «. a 



□ As ati required 
searchable ciai 



adrS-ioiwi search fees ■••.-ere Wtieiy said b/tMeaoptoit. !rii;s Irtteinsuicna! Srsarcfi Reach cover? sii 



.. 1 i As aii searchable dMtis could be ^fcaroheci wtooai eitort jaaiilyttig en addsiional iea. thisv Acbhority" did no; lavite jar/aieel 
of arsy additional tee. 



□ * < ' addlict area Se-ssw > the 30} * h t 

covers only mess claims for which fees ware pain, spec»icaily claims Nvs.: 



) | TteaddRtonat search fees ware aeoorapanied by «ia applicant's protest. 
Ho protest accompanied the paymant of additional sear* fees. 



Form PCT/lSA/210 S 2i January SfKV.) 



INTERNATIONAL SEARCH REPORT 



International appiissliorc No 

FCT/EP2007/057738 



P&mt document 
...ted m search report 


Pubiteaiion 
date 


PaferrtfarBBy 
members) 


Piibticaficm 
date 


OB 2338186 A 


15-12-1999 


AU 


763348 B2 


17-07-2003 






AU 


4274799 A 


30-12-1999 






DE 




21-11-2002 






DE 


69903543 T2 


26-06-2003 






E? 


1085860 Al 


28-03-2001 






ES 


2183618 T3 


16-03-2003 






KG 


9963986 Al 


16-12-1999 






US 


6348502 81 


19-02-2002 






ZA 


200100089 A 


13-G9-2002 



CH 649215 A5 15-05-1985 

DE 3215086 Al 18-11-1982 

FR 2504802 Al 05-11-1982 

IT 1195924 8 03-11-1988 

OP 57183718 A 12-11-1982 



US 4424235 A 03-01-1984 NONE 



US 4140755 A 20-02-1979 NONE 



W0 0110405 


A 


15-02-2001 AU 


5060499 


A 


05-03-2001 






AU 


774957 


82 


15-07-2004 






AU 


6309900 


A 


05-03-2001 






m 


0012981 


A 


18-06-2002 






CA 


2378468 


Al 


15-02-2001 






CN 


1376059 


A 


23-10-2002 






CZ 


20020415 


A3 


14-08-2002 






EP 


1206249 


Al 


22-05-2002 






HR 


20020108 


A2 


31-12-2003 






HU 


0202497 


A2 


28-11-2002 






WO 


0110419 


Al 


15-02-2001 






JP 


2003506400 


T 


18-02-2003 






MX 


PA02Q01272 


A 


22-07-2002 






NZ 


516959 


A 


31-10-2003 






OA 


12003 


A 


18-04-2006 






PL 


353321 


Al 


17-11-2003 






SK 


1832002 


A3 


06-08-2002 






TR 


200200467 


T2 


21-08-2002 






ZA 


200200926 


A 


29-08-2002 



